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1．Ｉｎｔｒｃｄｕｃｔｉｏｎ
SeveralstudieshavereportedthedegreeofalbuminuriaandreducedglomerularfiltratiDn
rate(GFR)independentlyincreasetheriskofmortality,cardicvasculardisease,andthe
progressiOnto鱈nalfailu鱈(ChronicKidneyDiseaseP｢0gnosisCOnsortiumetaL2010)。
ThedegTeeCfalbuminuriaisavalidsurrogatema｢kercfoutcomeSinkidneydysfunction
progression､TherBisawell-establishedrDlefOrtherenin-angiOtensinsystem（RAS）in
promotinghype｢tensiDn‐andchronickidneydisease（CKD)-relatedo『gandamage、
Remcingproteinu｢ia/albuminuriaisimporiantfbrtheregressionofCKD(RemuzziGeta1.,
2006),andangiotensinlltypelreceptorblockers（ARB）andangiotensin-conve｢ting
enzymeinhibitors（ACEI）reduceCardiovascularandrenalriskswithreductionin
pmteinuria/albuminuria(HOltkampFAeta1.,2Q11)。
AmbulatQryblccdpressure（BP）monitoringhasallcwedanaccuratediagnosisof
hypertension(HodgkinsDnJeta1.,2011;LovibondKeta1.,2Q11)anddeterminationofthe
BPandheartrate(HR)circadianrhythmsunderdifferentpathDphysiologicalconditions，
includinghypertensionandCKDoPreviousstudieshaveshcwnthatanalteredambulatpry
BPandHRprofileisrelatedtorenaldeierio『ationandca耐iovascularccmplicationin
hypertensionandCKDpatients(KikuyaMeta1.,2,,0;MinutoloRetalo,2011)．
lnthisstudy,weexamjnedtheeffectsofaliski吟､，adirectrenininhibito｢,whenaddedtD
ARBOntheambulatCryBPandHRprQfileandtheca｢rIiorenalfuncticninhypertensive
CKDpatientswithresidualalbuminuria。
2.Subjects＆Methods
(orolderLwith
diastclicBP≧８０
ｒａｔｉｑＵＡＣＲど3Ｄ
ＣＫＤｐａｔｉｅｎｔｓｗｅ｢ｅｅｌｉｇｉｂｌｅｆＯｒｔｈｅｓｔｕｄｙｉｆｔｈｅｙｗｅｒｅ塗２０years
mild-to-moderatehypertension（clinicsystolicBP塗130ｍｍＨｇand/ｏｒ
mmHg）ａｎｄａｌｂｕｍｉｎｕｒｉａｓｔａｇｅｓＡ２ｏｒＡ３（urina｢ｙａｌｂｕｍｉｎｃ｢eatinine
mg/gocreatinine),despitetheprecedingantihypertGnsivetherapywithARBatthestandard
dosefDraperiodofmorethan4weeks・Theprimaryoutcomeswerecompa｢isonofthe
changesinalbuminu｢iaandcardiachypertrcphyfrombaselineioafter24-weeksireatment
betweentheadditionofaliskirenandbenazepril，Secondarycutcomeswercccmparisonof
ｔｈｅｃｈａｎｇｅｓｉｍａｍｂｕｌａｔｏｒｙＢＰａｎｄＨＲｐrDfile，oxidativestressandRAScomponents
betweentheadditionofaliskirenandbenazepril・Atbaselineand24weeksafterthe
treatment,24-hambulatoryBPandHRmonitoringandechDcardiography,measurementsof
biochemicalparameterswereperfC｢med．
aResuIts
Thirty-sixhypertensiveCKDpatientswererandomlyassignedtcthealiskirenadd-0ngroup
(､声18）。rthebenazepriladd-ongmup（､=18)｡Thealiski鱈、add心ntherapywaswell
toleratedinallofthepatientswithoutanysignificantadverseeventsandtheaverage
aliskirendosewasl76.5±１４．３mgdaiIyafferaperiodof24weeksoftreatmentOnthe
otherhand,４patientsofthebenazepriladd-ongroupdiscontinuedbenazepriltherapydue
toadvBrseevents(cough,、=3;hypotensiomn=1）andtheaveragebenazeprildosewaｓ
7.3±Ｕ７ｍｇｄａｉｌｙａｆｔｅ｢aperiodcf24week＆。ftreatmentBoththealiskirenandbenazepril
groupsachievedtheclinicBPgoal(clinicBP<１３Q/８０ｍｍＨｇ)’withnosignificantdiffSrences
betweengrDups（aliskirenvsbenazepril；systolicBR‐9.8±1.8Ｖｓ-13.1±2.,,Ｐ=0.225；
diastolicBR-6.9±1.5vs-6o6±1.5,Ｐ=QgO4>・Ｔｈｅ２４－ｈｒ,daytimeandnighttimeambulatory
systolic/diastolicBPwerscomparablylow已障dinthealiskirenandbenazeprilgroupsaffer
the24-weekstreatmentperiodoWithrcspecttotheeff悪ctsofthetreatmentonshort-termBP
variability,thenighttimesystclicshortPtermBPvariabilityinthealiski吟nadd-ongmupwas
significantlylowerthanthatinthebenazepriladd-0ng｢cupafter24weeksoftreatment．
AlbuminuriawassignificantlydecrBasedinthealiskirenadd-ongrouRbutnotinthe
benazepriladd-cngroup・lnaddition,leffventricularmassindex(LVIVⅡ)inechocardiography
wassignificantlylowerinthealiskirsnadd-ongroupthaninthebenazepriladd-ongroup
aftert鱈atment・lnthealiski吟nadd-ongroup,multivariatelinearregressionanalysisshQwed
asignificantassociationbetweenchangesimalbuminuriaandchangesinnighttimesygtolic
BRFurthermcrentherGweresignificantassociationsbetweeｎｃｈａｎｇｅｓｉｎＬＶｌＶｉｌａｎｄ
ｃｈａｎｇｅｓｉｎｄａytimeHRvariability,ａｓｗｅＩｌａｓｂｅｔｗｅｅｎｃｈａｎｇｅｓｉｎｔｈｅＬＶＭＩａｎｄｃｈａｎｇｅｓｉｎ
ｔｈｅｐｌａ巴maaldoster0neconcentrationinthealiski幅nadd-ongroup．
4．Ｄｉｓｃｕｓｓｉｏｎ
SympaiheticpredominancemCKDpatientSigrepDrtedtccontributetQthedevelopmentof
cardiachypert｢ophydespiteantihylDertensivet吟atment（SiddiqiLeta1.,2010jSinee
aliskirenwasghDwmtoreducesympatheticnerveactivitywithBPloweTinginCKDpatients
inapreviQusstudy(SiddiqiLeta1.,2011Mheresultsofthepresentstudyappeartoindicate
thataliskirerI-mediatedinhibitionofsympatheticne｢veactivity,asrevealedbytheinc吟ase
inHRvariabilityinihealiskirengroup，ｍａｙｂｅmvclvedinthesuppressicnofca｢diac
hypertr0phy．
TheresultsOfPresentstudyshowSdthatalbuminuriawasdecreasedinthealiskirengroup
withaconcomitantassociatiDnwithnighttimesystolicBRbutnotinthebenazeprilgrcup,
therebysupportingthenctiOnthatthenighttimeBPlevelmightbecneofthedete｢minantsOf
renaliniuryalongwithalbuminuriainhypertensiveCKDpatents・Theadditionofaliskirentc
theARBresultedinanadditionalreduetioninalbuminuriainCKDpatientsinthepresent
studyandthosewithdiabeticnephmpathyinthe`IAliskirenintheEvaluationofProteinuriain
Diabetesi'(AVCID）study（ParvingHHetalo,2008)｡Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,therBwasan
inc｢easeinadverseevemts，ｓｕｃｈashypotentionandhyperkalemia，andnoapparent
benefitsamongpatientsrandomizedioaliskirenintheWiskirenTrialinType2Diabetes
UsingCardio｢enalEndpcints，!(ALTlTUDE)trialpromptedearlystudytermination(Parving
HHeta1.,2012)」rladditioMhecOmbinationthe｢apywithtelmisartanandmmiprilreduced
albuminuriatoagreate「extentthanramiprilmDnotherapy，butitworsenedthedeclinein
eStimEltedGFRwithanincreasedriskofhypOtentiOn，hyperkalemiaandacuterenal
impairment,especiallyinthesubgr0upwithnohistoryofhype｢tention,inposthocanalysis
ofthe“OngciilgTe1misartanA1cneandinCombinationwithRamiprilGlcbalEndpointI，
(ＯＮTARGET）trial（ＭａｎｎＪＦｅｔａｌｏ，2008).The｢efO吟，thesedualRASblockadewith
ccmbinationofthehighestdoseofRASinhibito｢sinhigh-｢iskpatientswithDuthype｢tenticn
mightincreasehypotenionandnotshowbenenciale髄ctsinthesestudies。
Theseresultssuiggestthataliskirenadd-ontherapymayexeriitscardiorsnalprotective
effects,atleastpartly,thr0ughtheimp”vementinambulatcryBPandHRprofileandthe
suppressionDfaldosteroneinhypertensiveCKDpatientswithresidualalbuminuriadespite
theprscedingarltihypertensivetherapywithARB。
5．RefBrences
ChronicKidnByDiseasePrognosisConso｢tium,MatsushitaKvanderVeldeM,AstQrBC,
WoodwamlM,LeveyAS,ｄｅＪｏｎｇＰＥ,ＣｏｒｅｓｈＪ,Gansevoo｢tRT.(2plO).AssDciationof
estimatedglomerularfiltrationraieElndalbuminuriawithall-causeandcardiovascular
mc｢talityingeneralpcpulationcohorts：ａcol1aborativemeta-analysis，Lancef、375,
2,73-2081.
HDdgkinsonJ,MantJTMartinUGuoB,HobbSFD,DeeksJJFHeneghanCfRobertsN,
McManusRJ.(2011)｡RelativeeffBctivenessofClinicandhomebloodpressuremonitoriilg
comparedwithambulatoryblOOdpressuremOnitoringindiagnosisofhypertension：
SyStemElticreviewoBMkﾉ｡342,.3621.
HoltkampFA,deZeeuwD,deGraeffPA,LavermanGD,BerlT,RemuzziG,PackhamD
LewisJB,ParvingHH,LambersHeerspinkHJ｡(2011).Ａ[buminuriaandbloodpressure，
independentta1getsfOrcardiopmtectivetherapyinpatientswithdiabetesandnephropathy：
AposthccanalysiscfthecombinedRENAALandlDNTtrials､EurhieahlJ,32,1493-1499。
KikuyaM,HozawaA,QhDkubcT,TsUjil,MichimataMMatsubaraMOtaM,NagaiK,Araki
T,ＳａｔｃｈＨ,ltoS,HisamichiS,lmaiW2000)｡Prognosticsignificanceofbloodpressureand
heartratevariabilities:theOhasamastudWVj/Peri巴､白砂n.３６『901-906。
LcvibondK’JowettS,BartcnRCaulfieldM,HeneghanCjHobbsFDfHodgkinsonJ,MantJ,
MartinU,WilliamsBWonder1ingD,McManusRJ｡(2011).Cost-ef１℃ctivenessofoptionsfbr
thediagnosisDfhighblcodpressureinprima｢ｙcare:AmDdellingstudy､Lancef
378j219-123D｡
MannJF,SchmiederRE,McQueenMPyalL,SchumacherH,PogueJ，WangX,Maggioni
A,BudaiA,ChaithiraphanS,DicksteinK,KeltaiM,MetsarinneK,ＯｔｏＡ,ParkhomenkoA
PiegasLS，SvendsenTLTeoKK,ＹｕｓｕｆＳ.(2008)．RenalDutcQmeswithtelmisartan，
ramipriLorbDth,inpecpleathighvascularrisk(theONTARGETstudy):amulticentre，
randomised,dcuble-blind,contrplledtriaLLanc鉱372,547-553。
MinutoloR,Aga｢ｗａｌＲ,BorrelliS,ChiodiniP,BellizziV,ＮａｐｐｉＦ,CianciarusQB,ZamboliP，
COnteG,GabbaiFB,ＤｅＮｉｃｏｌａＬ(2｡11)｡PrognostiCr01eofambulato1Pybloodpressure
measu跨mentinpatientswithnondialysischmnickidneydiseEIseoAruh的齢鯛ﾉWedj71，
1０９０－１，９８．
ParviJugHH,PerssonF,LewisJB,LewisEJ,HOlIenbergNK(2,08)｡Aliskirencombinedwith
losa｢tanintype2diabetesandnephropathWVEn域ｊ/WBdo358f2433-2446．
ParvingHH,BrennerBM,McMurrayJJ,ｄｅＺｅｅｕｗＤ,HaffnerSM,ＳｏｌＤｍｏｎＳＤ,Chaturvedi
N,PerssonF,DesaiAS｡(2012).Nicclaides,Ｍ;Richard,Ａ・;Xiang,Ｚ.;Brunel,Ｐ｡;Pfeffer,Ｍ
Ａ｡↑Cardiorenalendpointsinat｢ialofaliskirenfCrtype2diabetesJVE)7域ｊｊＷｅ乱367,2204-
2213.
RemuzziG,BenigniARemuzziA.(2006).MechanismsofprogressionandregressiQnof
｢enallesionsofchronicnephropathiesanddiabetesojC腕駒vBsfll6288-296.
SiddiqiL,ＯｅｙＰＬ,BlankestinPJ.(2011).Ａ１iskirenrBducessympatheticne]｢veactivityand
blocdpressureinchronickidneydiseasepatients･ﾉV牢h/℃/Dja/７７ｳﾞanSPjanf26m2g30-2934。
SiddiqiL,PrakkenNH,VelthuisBK,ＣｒａｍｅｒＭＪ,ＯｅｙＰＬ,ＢｏｅｒＲＢｏｔｓＭＬ,Blankestijn
PJ｡(2010)。SymPatheticactivityinchronickidneydiseasepatientSisrelatedtolefi
ventricularmassdespiteantihypertensivetreatmento/VePhめ/、慰刀白nsp/日鰔25,3272-3277
ａＰｕｂＩｉｃａｔｉｏｎＩｉｓｔ
OhsawaM,ＴａｍｕｒａＫ,KanaokaT,WakuiH,ＭａｅｄａＡＤａｉｉｍａＴ,AzushimaK,ＵｎｅｄａＫ，
KobayashiRTsurumi-lkeyaY,ＴｏｙａＹ，FujikawaT，ＵｍｅｍｕｒａＳ.(2013)。Additicnof
aliSkirSntoAngiotensinrecePtprblockerimprovesambulatorybloodpressureprofileand
cardiorenalfunctionbetterthanadditionofbenazeprilinchronickidneydisease，齢ｒＪ/Wbノ
Ｓｃｆｌ４,15361-15375.doi:10.3390/lJMSj40815361。
